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ABSTRACT
Background: Changes in healthcare practice toward more proactive clinical, organizational and interprofessional working
require primary healthcare professionals to learn continuously from each other through collaboration. This systematic review
uses realist methodology to consolidate knowledge on the characteristics of workplace learning (WPL) through collaboration
by primary healthcare professionals.
Methods: Following several scoping searches, five electronic bibliographic databases were searched from January 1990 to
December 2015 for relevant gray and published literature written in English, French, German and Dutch. Reviewers worked
in pairs to identify relevant articles. A set of statements, based on the findings of our scoping searches, was used as a cod-
ing tree to analyze the papers. Interpretation of the results was done in alternating pairs, discussed within the author group
and triangulated with stakeholders’ views.
Results: Out of 6930 references, we included 42 publications that elucidated who, when, how and what primary healthcare
professionals learn through collaboration. Papers were both qualitative and quantitative in design, and focused largely on
WPL of collaborating general practitioners and nurses. No striking differences between different professionals within primary
healthcare were noted. Professionals were often unaware of the learning that occurs through collaboration. WPL happened
predominantly through informal discussions about patient cases and modeling for other professionals. Any professionals could
both learn and facilitate others’ learning. Outcomes were diverse, but contextualized knowledge seemed to be important.
Discussion/conclusions: Primary care professionals’ WPL is multifaceted. Existing social constructivist and social cognitivist
learning theories form a framework from which to interpret these findings. Primary care policy makers and managers should
ensure that professionals have access to protected time, earmarked for learning. Time is required for reflection, to learn new
ways of interaction and to develop new habits within clinical practice.
Background
Over the last few decades, rapid demographic and epi-
demiological transitions (i.e. more older people with chronic
multimorbidities), coupled with increased patient proactivity
regarding health-seeking behaviors, have resulted in an
increase in the number of tasks and responsibilities being
placed upon the shoulders of primary healthcare professio-
nals (Plsek and Greenhalgh 2001; Frenk et al. 2010;
Schellevis and Groenewegen 2015). Awareness of these
changes has led to a change in both the organization of
health care services and the ways in which healthcare pro-
fessionals deliver care. To this end, current models of health-
care delivery now advocate a shift away from reactive
clinical work toward proactive clinical and organizational
work (Paulus and Mertens 2012), and from working individu-
ally toward interprofessional collaborative practice (ICP)
(Organization 2008; Bohmer 2010; Gilbert et al. 2010).
Professionals are expected to keep pace with these
changes within healthcare by means of lifelong learning.
However, this can be challenging, because after graduation
and during the career of all healthcare professionals,
patient care seems to be the main focus of all activities
and learning is often considered a mere side effect of prac-
tice (Eraut 2000). Furthermore, although professionals are
expected to engage in formal continuing medical educa-
tion sessions to promote learning, these have limited
value for physicians in terms of facilitating learning
(Marinopoulos et al. 2007; Forsetlund et al. 2009). Instead,
professionals are expected to learn during clinical practice
through collaboration with others in the workplace (Eraut
2007), particularly in primary healthcare, where the need to
maintain multiple, diverse relationships makes collaboration
an essential aspect of professionals’ work.
Workplace learning (WPL) has been broadly defined as
“learning taking place at work, through work and for work”
(Tynj€al€a 2013). The literature on WPL notes that working
and learning are inseparable and fundamental (Parsell and
Bligh 1998; Eraut 2007; Reeves et al. 2011). Learning
through work may result from collaboration between pro-
fessionals with the same educational background
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(intraprofessional), but as a consequence of the rise in ICP,
often arises from the interaction between professionals
from several disciplines working together to care for a
patient (interprofessional) (Parboosingh 2002; Hammick
et al. 2007). During undergraduate medical education,
where WPL is accepted as the way students learn, WPL has
been studied extensively (Dornan et al. 2007; Theunissen
2008). In such an educational context, it is clear that learn-
ing is an important goal of participation in practice.
However, this is less obvious during clinical practice after
graduation. Theories of WPL have been described in the
general learning sciences literature (Eraut 2004, 2007; Illeris
2011; Billett and Choy 2013; Tynj€al€a 2013; Billett 2014),
including, for example, the “communities of practice”
model proposed by Lave and Wenger (Lave and Wenger
1991), which is based on the idea of learning through par-
ticipation (Lave and Wenger 1991; Li et al. 2009;
Ranmuthugala et al. 2011). For healthcare professionals
working and learning after graduation, theories that have a
clear social dimension, such as sociocultural learning theo-
ries and social cognitive learning theories (Bandura 2001;
Wenger et al. 2002), have particular relevance for under-
standing WPL. However, there is still a lack of clarity regard-
ing the mechanisms by which WPL through collaboration
in primary healthcare settings takes place, and the context-
ual factors that facilitate or inhibit such learning.
We intend to move the field forwards with regards to
WPL in primary healthcare by using realist methodology to
investigate what works, for whom, in what circumstances
and in what respects (Pawson et al. 2005; Wong et al.
2012). By developing a better understanding of primary
healthcare professionals’ WPL through collaboration, we
hope to identify implications for practice and research that
will ultimately contribute to the optimization of life-long
learning for these healthcare professionals.
Review aims and research questions
This review aims to better understand: (i) the process of
WPL through collaboration in primary healthcare and (ii)
the conditions influencing WPL. The following research
questions will be addressed:
Who learns during WPL through collaboration in primary
healthcare?
When does this learning take place?
How does this learning occur?
What is being learned?
Method
Rationale for using realist review
A realist review is an interpretative, theory-driven evidence
synthesis that uses cross-case comparison to understand,
and ideally explain, how and why different outcomes have
been observed in a sample of primary studies (Pawson
et al. 2005). We chose to use this methodology because
WPL results from complex interactions during practice, dur-
ing which contextual factors trigger mechanisms to gener-
ate different outcomes such as professionals’ behavior
(Wong et al. 2012). We felt that, in order to understand the
process of WPL through collaboration in primary health-
care, the links between context (C), mechanisms (M) and
outcomes (O), or C-M-O, needed to be explored. These links
could be best explored using realist methodology. We used
the Realist Synthesis RAMESES Training Materials to provide
practical guidance during the review process (Wong,
Westhorp, et al. 2013).
Development of an analytical framework
Typically, one of the first steps of a realist synthesis is to
make explicit a program theory for interventions (Pawson
et al. 2005). However, we did not feel that one overarching
program theory of WPL would suffice or be applicable,
given the intrinsic complexity of WPL (Jagosh et al. 2014).
Instead, we followed the approach taken by Walshe and
Luker (Walshe and Luker 2010) and developed a broad ana-
lytical framework, against which we could extract relevant
data to address the review questions.
To do so, we first conducted broad scoping searches to
examine the breadth and depth of the broad literature
base pertaining to WPL. During a stakeholders meeting
(with researchers and faculty members of the department
of Family Medicine and Primary Healthcare in Ghent
University: general practitioners, nurses, psychologists and
sociologists), we discussed the ways in which practicing
healthcare professionals are likely to learn in primary
healthcare to elicit implicit assumptions and to ensure that
our review focused on practice-relevant issues. Informed by
the results of our stakeholders’ discussion and the explicit
theories identified by our scoping searches, we developed
Practice points
 Primary healthcare professionals are often
unaware that they learn through collaboration.
Professionals can both learn and facilitate others’
learning. Making this more explicit can improve
the WPL.
 Managers in primary healthcare should ensure
protected learning time. Workplace’s layout affects
learning. Managers need to organize the work-
place to enhance communication and casual
encounters.
 Healthcare educators should be aware that discus-
sions, asking questions and feedback during work
provides affordances for learning. Curricula should
emphasize the importance of this kind of learning.
Interprofessional modules, focusing on collabor-
ation should be included in undergraduate
education.
 Most of the included studies had individuals as
unit of analysis. We recommend that researchers
focus on supplementing current research with
studies on organizational learning in primary
healthcare.
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statements on WPL (Box 1), which formed an analytical
framework.
Box 1. Statements which were used as an analytical framework.
a. Every professional learns from others during practice
b. Being a facilitator for others can be learned
c. Willingness to learn influences learning
d. Number of years in practice influences learning
e. Professional expertise influences the effectiveness of the
facilitator
f. Awareness of learning needs influences learning
g. Workplace artifacts can be used for learning during practice
h. A shared aim or responsibility of a team influences the
learning
i. Workload influences learning
j. Learning during practice can be planned or unplanned
k. Difficult clinical situations have learning potential
l. Learning during clinical practice is guided by actual patients'
care needs
m. Interprofessional relationships affect learning through
collaboration
n. Interprofessional hierarchy affects learning through
collaboration
o. The history of a team working together influences learning
during practice
p. Learning during practice is partially implicit
q. Reflection on practice is a major process during learning
r. Participating in practice has a better learning outcome than
observing practice by others
s. Every professional facilitates others' learning during practice
t. Demonstrating learning behavior affects facilitators’ behavior
u. Demonstrating facilitative behavior affects learners' behavior
v. During collaboration, new knowledge can be created (besides
circulating knowledge between professionals)
Some statements align with well-known learning theories
such as socio-cognitive theory, which stresses the import-
ance of role-models (Bandura 2001) (e.g. “demonstrating
learning behavior affects facilitators’ behavior”).
Other statements were more experience-based, proposed by
the stakeholders, such as “being a facilitator for others can
be learned”. Models of workplace learning, such as the one
proposed by Tynj€al€a (Tynj€al€a 2013) suggest that prerequi-
sites for WPL may be clustered under the headings “learner
factors” and “learning contexts”. Learner factors were
derived from the idea that motivation and experience are
important for learning (Chisholm et al. 2009; J€arvel€a and
Niemivirta 1999). From the work of Illeris (Illeris 2011), it is
well known that how the work is organized and the relations
at the workplace are important with respect to the affordan-
ces for learning a workplace provides. Therefore, we devel-
oped statements with respect to the organization of the
workplace (e.g. whether responsibility is shared), and state-
ments about interpersonal aspects of the workplace that
may affect learning. Outcomes of learning were not covered
extensively in our statements but were derived through
axial – and selective coding of the data. Learning processes,
clustered under the heading “how does learning occur?,”
were informed by learning theories, such as the theory on
reflective practice (Mezirow 1997; Bleakley 2006). We saw
reflection as an interactive and interactional process
(Bleakley 2006). Overall, we adopted a focus on social
learning (theories) in our review, even though the wordings
of some statements in our framework appear to reflect an
individualistic learning approach.
Search strategy
Following several scoping searches, five electronic data-
bases (Pubmed, ERIC, ProQuest, Embase and CINAHL) were
searched for relevant published and unpublished literature.
These databases were chosen to span literature on health
sciences and education and to be as comprehensive as
possible when considered together. Search syntaxes were
informed by the research questions and not solely by ini-
tially derived learning theories, as it was not clear at that
stage of the review process whether all WPL aspects would
be covered by the learning theories. Search syntaxes were
devised in collaboration with a librarian. Syntax was initially
developed and piloted in Pubmed before being modified
to fit the requirements of the other databases, and com-
bined synonyms of a combination of relevant components:
learning, collaboration and primary healthcare. Since the
purpose of the review was to consider WPL, we limited the
search to papers published after January 1990. This was
based on our initial scoping searches, which showed that
most of the literature on WPL started from the nineties. To
reduce the number of irrelevant references, the additional
filters “human” and “language” (English, French, German,
Dutch) were used for CINAHL and Embase. For the same
reason, additional publication filters (“article,” “article in
press,” “conference paper,” “conference review” and “short
survey”) were used for Embase. ProQuest was used to
search gray literature. Appendix 1 contains full details of
the search syntaxes used in this review.
Endnote X7 was used to store all identified references.
Screening and selection
To achieve maximum reliability, a team meeting (PP, FM,
EDG and LM) was first held to clarify the in- and exclusion
criteria, jointly practice the abstract selection and discuss
screening and selection procedures. Screening and selec-
tion was then performed in pairs (PP/FM and EDG/LM).
Each pair screened the titles and abstracts of half of the
identified citations. The two reviewers of each pair inde-
pendently evaluated the retrieved citations to determine
their relevance to the aims of the review. Paper selection
was done in two stages: in the first stage, only the titles
and/or abstracts were considered. Potentially eligible
papers were obtained in full text and re-screened against
inclusion and exclusion criteria in the second stage. At
each stage, disagreements were discussed in pairs until
obtaining agreement, with an additional researcher con-
ducted where consensus could not be found.
Studies were included if they: (a) clearly described the
learning processes of healthcare professionals in primary
care settings; and (b) contained sufficient information to
determine the content or processes by which learning took
place and/or was assessed. With respect to criterion a), data
were considered if they were reported either in the method
section (e.g. intervention study) or in the results section (e.g.
interview study on experiences and beliefs towards WPL).
Studies were excluded if: (a) they exclusively described
classroom-based education; (b) the learning context and
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processes were insufficiently described; (c) the study popu-
lation consisted solely of undergraduate and graduate stu-
dents or hospital healthcare professionals; (d) they were
written in languages other than English, French, German or
Dutch; and/or (e) they were reported as dissertations or
books if they were not electronically available’.
Analytical procedure1
Relevant study data (e.g. study design, publication year,
country) were extracted and tabulated using Microsoft Excel.
Data were then coded, extracted and analyzed in accordance
with their relevance to the review questions. To aid this, a
code tree was first created using the initially formulated
statements (see Box 1) as nodes. A team meeting (PP, FM,
EDG, LM) was held to discuss a pilot coding of four papers
and fine-tune the coding procedure, following which data
coding and extraction then took place in pairs (PP/LM and
FM/EDG). Each member of each pair independently read and
re-read half of the included papers and coded text fragments
within the results or discussion section of the paper, pro-
vided that they were potentially relevant to one or more of
the statements. These were discussed within each pair, and
the resulting data were imported into NVivo 11. Next, data
pertaining to each statement were examined. This phase was
again executed in pairs: PP/FM and EDG/LM. Each pair dis-
cussed and analyzed half of the data pertaining to the state-
ments. C-M-O configurations were identified as follows: pairs
interpreted which sections of the data functioned as context
or a mechanism for a particular outcome within a paper. The
duos checked each others’ interpretations of the data and
discussed differences. Next, comparisons between different
contexts and underlying mechanisms were made, and state-
ments were categorized in acccordance with the review
questions after careful discussion within the research group
(“Who”: statement (a)–(f), “When”: statement (g)–(o), “How”:
statement (p)–(u), “What”: statement (v)). Analysis was facili-
tated through regular team meetings, during which progress
was discussed and reflected upon.
Quality appraisal
Realist reviews seek to explain complex interventions by
drawing together evidence from varied sources to illumin-
ate the richer picture (Pawson et al. 2005). This includes
various sources of evidence contributing to the underlying
theories being explored and does not rank or exclude stud-
ies according to their research design (Pawson et al. 2005;
Hewitt et al. 2015). Pawson argues that studies should be
assessed against the criteria of “relevance” (whether the
study addressed the theories considered) and “rigor”
(whether a particular interference drawn by the original
researcher has sufficient weight to make a methodologic-
ally credible contribution to the test of a particular inter-
vention). As such, both relevance and rigor are not
absolute criteria but dimensions of fitness of the data for
the purpose of the review (Pawson et al. 2005). In light of
this, we did not use conventional approaches to quality
appraisal but instead scrutinized the relevance and rigor of
papers prior to inclusion in this review.
Results
In total, the search strategy identified 10,858 citations,
resulting in 6930 citations after de-duplication (Table 1 and
Figure 1). Of these, 42 papers were selected for inclusion in
this review, the details of which are summarized in
Supplementary Table.
General characteristics of the included studies
Supplementary Table provides a summary of the 42 included
papers. Of these, 23 (55%) came from Europe; nine (21%)
from the USA; four from Canada; three from Australia and
one each from New Zealand, Mexico and Brazil. The studies
varied in design. Twenty-eight studies used a qualitative
research design (66%), four studies concerned a project
description and qualitative evaluation (9%), four concerned a
project description and quantitative evaluation (9%), three
studies concerned a project description with both quantita-
tive and qualitative evaluation (7%), one study concerned a
project and case exemplar description, one study used action
research, one study used both a quantitative and a qualita-
tive research design. Thirty-two studies (76%) reported
on interprofessional learning, whereas 10 studies (24%)
described intraprofessional learning through collaboration.
Seven papers referred to communities of practices as a learn-
ing theory and two papers referred to sociocognitive learn-
ing theories, while the rest of the papers were not explicit
about a learning theory but referred to general concepts
such as workplace learning (n¼ 3) or described what activ-
ities were performed without mentioning a learning theory.
Main results
Results are presented according to the research questions;
throughout, figures are used to illustrate an overview of all
C-M-O configurations identified from the included papers.2
Additional examples of C-M-O configurations from individ-
ual papers are presented in Appendix 2.
Who learns during WPL through collaboration in
primary healthcare?
Different perspectives were represented in the included
studies, and therefore this section presents the perspectives
of learners and facilitators3 separately for clarity.
Perspective of the learners
During WPL in practice, any professional can learn from
others, both within the same profession (C) and between
Table 1. Bibliographic sources of included citations.
Database Citations found (n) Duplicates (n) New citations (n)
Initial Pubmed search 3744 3744
Adapted Pubmed search based on ERIC search 4788 3744 1044
ERIC and additional ProQuest databases (20) 844 128 716
Embase 879 21 858
CINAHL 603 35 568
10,858 3928 6930
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different professions (C). This was evident across all 42
included studies. Ten papers reported on WPL between
members of the same profession, of which five (Jones
2003; Beam et al. 2010; Halcomb et al. 2012, Pype et al.
2014, 2015) described the learning of nurses (Beam et al.
2010) and five (Marshall 1998; MacFarlane et al. 2006;
Shershneva et al. 2006; Sullivan et al. 2007; Nilsen 2011)
described learning taking place between specialists and
GPs (Shershneva et al. 2006). The remaining 32 included
papers reported on WPL during interprofessional collabor-
ation, with a broad spectrum of participants: GPs, nurses,
midwives, health and social care practitioners, dentists,
pharmacists, occupational therapists, physiotherapists, com-
munity health workers, receptionists, practice managers
and faculty members.
Professionals learn from those who are sufficiently differ-
ent from themselves (C) to be able to offer additional
knowledge and expertise (Siriwardena et al. 2008; Stamp
et al. 2008; Taber et al. 2008; Collins and McCray 2012), yet
to whom they are still similar enough (C) to relate (Brown
et al. 2011). Professionals’ learning appeared to be
influenced by different mechanisms (M), namely having
confidence (Stenner and Courtenay 2008) and recognizing
others as experts in their own right (Marshall 1998; Allan
et al. 2005; Sullivan et al. 2007; Bunniss and Kelly 2008;
Stenner and Courtenay 2008; Collins and McCray 2012,
Halcomb et al. 2012; Hoare et al. 2013); being open about
uncertainties (Rowlands et al. 2001; Mann et al. 2011); and
perceiving partnerships as mutually satisfying (Allan et al.
2005; Halcomb et al. 2012). Conversely, if others are not
seen as experts and there is limited communication or trust
in others’ expertise (Shershneva et al. 2006; O’Brien et al.
2008; van der Dam et al. 2013), learning may be impeded
(O). The feeling that some viewpoints supersede others (M)
may also impede learning (O) within a traditional hierarch-
ical context (C) (Bunniss and Kelly 2008; van der Dam et al.
2013).
Motivation to learn as an individual or within a group is
a necessary mechanism (M) (Bunniss and Kelly 2008;
Guirguis-Younger et al. 2009; Mann et al. 2011; Humphreys
et al. 2012; Morton 2012; van der Dam et al. 2013; Pype
et al. 2014) to enhance learning (O) (Rowlands et al. 2001;
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Figure 1. Flow chart of included studies.
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Leslie et al. 2003; Guirguis-Younger 2009; Collins and
McCray 2012; Randstrom et al. 2014), which contributes to
better service delivery (Bunniss and Kelly 2008; Guirguis-
Younger et al. 2009; Morton 2012; Randstrom et al. 2014).
Awareness of practice problems that require solving and
belief in the usefulness of certain learning activities contrib-
ute to willingness to learn (M) (Bunniss and Kelly 2008;
Mann et al. 2011; Morton 2012; van der Dam 2013).
Motivation helps professionals to overcome resistance,
build confidence, accept feedback and become more pro-
active with respect to asking questions and seeking feed-
back (Mann et al. 2011; Morton 2012, van der Dam et al.
2013; Coleman et al. 2014). However, willingness to learn is
not sufficient to motivate learners to achieve all of their
learning goals; learning goals must also be closely aligned
with the context of the learner (C) (Marshall 1998; Sullivan
2007; Humphreys et al. 2012; van der Dam et al. 2013).
People who become aware of their own learning needs
(C) (Jones 2003; Shershneva et al. 2006), others’ learning
needs or the learning needs of the group (C) (Rowlands
et al. 2001; Leslie et al. 2003; Allan et al. 2005; Shershneva
et al. 2006; Burgess and Sawchenko 2011) are more moti-
vated to learn (Rowlans et al. 2001; Bunniss and Kelly 2008;
Nilsen 2011; van der Dam et al. 2013). Awareness of one’s
learning needs helps professionals to prioritize and to con-
trol one’s own learning agenda (Marshall 1998; Allan et al.
2005; Mann et al. 2011; Hoare et al. 2013). Professionals
(e.g. collaborating GPs, nurses, practice managers;
pharmacists) learn values, as well as new roles (O), by actu-
ally performing tasks (Moore 2007; Humphreys et al. 2012),
particularly those which are closely connected to their daily
practice (C) (Moore 2007). However, the learning process is
hampered (O) when professionals are not aware of others’
learning needs (C) (Marshall 1998; Shershneva et al. 2006).
Learning ends when needs are sufficiently met (Shershneva
et al. 2006). We found insufficient data about the number
of years in practice influencing professionals’ WPL
(Figure 2).
Perspective of the facilitators
Becoming a facilitator for others’ learning is, in principle,
achievable but does not happen all by itself. Several studies
reported on interventions whereby professionals became
facilitators for others’ learning, namely specialized palliative
care nurses facilitating GPs’ learning (Pype et al. 2014), spe-
cialists facilitating GPs’ and nurses’ learning (MacFarlane
et al. 2006; Shershneva et al. 2006), and nurse specialists
facilitating each other’s learning (Leslie et al. 2003).
Facilitating another’s learning is a competence which can
be learned over time but which requires continuous reflect-
ive practice (Beam et al. 2010; Walters et al. 2011; Hoare
et al. 2013), learning by doing (Beam et al. 2010) and, occa-
sionally, additional formal learning as well (Beam et al.
2010). Becoming a facilitator can take place: within the con-
text of a learning community (C) with space to exchange
ideas and improve skills (Coleman et al. 2014); in an action
Figure 2. C-M-O for “Who learns” – perspective of the learner.
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learning group (C) with other trainee facilitators
(Leslie et al. 2003); by observing more experienced col-
leagues (C), and talking through and deliberating cases
with colleagues (C) (Collins and McCray 2012) and/or by
being nurtured and guided by supervising leaders (C)
(Burgess and Sawchenko 2011). Becoming a facilitator
changes self-perceptions (O) (Walters et al. 2011), increases
self-confidence (M and O) in the role and stimulates further
growth as a facilitator (O) (Arora et al. 2010, 2011; Hoare
et al. 2013). Additionally, becoming more mindful of
thought processes can result in long-term changes in one’s
own clinical practice (O) (Arora et al. 2011; Walters et al.
2011).
Group members’ and facilitators’ professional expertise or
lack thereof, influences the effectiveness of the facilitator,
both in a positive and in a negative way (Stenner and
Courtenay 2008; Guirguis-Younger et al. 2009; Walters et al.
2011). This influences others’ learning in different ways. A
novice learner benefits from the support of an experienced
clinician and from being exposed to practice under the direc-
tion and tutorship of experienced professionals (C) (O’Brien
et al. 2008; Stenner and Courtenay 2008; Guirguis-Younger
et al. 2009; Walters et al. 2011). The professional expertise of
the facilitator needs to be contextual (Sullivan et al. 2007;
Walters et al. 2011), that is, they must be experienced in
treating a specific group of patients (Stenner and Courtenay
2008; Guirguis-Younger et al. 2009). In addition, it must be
viewed as being relevant to the context of the learner
(M) (Marshall 1998). An experienced facilitator is seen as
the source for answers to questions and is addressed as
such (O’Brien et al. 2008). Furthermore, the facilitator
needs to be aware of his own expertise (C) (Hoare, Mills
and Francis 2013). However, being seen as too much as
an expert, may hinder the learning process because learn-
ers might be reluctant to ask questions (M) (Pype et al.
2014). The support of an experienced facilitator results in
continuous learning and the development of clinical and
diagnostic skills (O) (Stenner and Courtenay 2008).
The professional role one adopts in a team influences
the development and expression of facilitating competen-
cies. A professional who adopts the facilitator role (C) uses
their knowledge to advise others (Arora et al. 2010; Pype
et al. 2014, 2015), sometimes implicitly by vocalizing their
own clinical reasoning (Walters et al. 2011; Pype et al.
2015) or by thinking out loud (Walters et al. 2011; Pype
et al. 2014, 2015). This encourages other team members to
get involved in the reflective process, resulting in learning
(O). On the contrary, a professional who adopts the role of
the “clinical expert” by contributing expertise in direct
patient care to the team may find it more difficult to
assimilate knowledge and competencies in facilitation if
this is not seen as part of their role (M) (Pype et al. 2015)
(Figure 3).
When does WPL take place?
Broadly, data suggested that both organizational and social
factors influence WPL. These are discussed below.
Figure 3. C-M-O for “Who learns” – Perspective of the facilitators.
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Organizational factors
Learning during practice may be influenced by the way the
workplace/work environment is equipped and laid-out
(Wilcock et al. 2002; Bunniss and Kelly 2008; O’Brien et al.
2008; Siriwardena et al. 2008; Stenner and Courtenay 2008;
Arora et al. 2010; Randstrom et al. 2014). For example,
workplace artifacts (C), shared aims (C) and marked time (C)
all influence WPL (Wilcock et al. 2002; Allan et al. 2005;
Bunniss and Kelly 2008; O’Brien et al. 2008; Orzano et al.
2008; Siriwardena et al. 2008; Arora et al. 2010; Mann et al.
2011; Nilsen 2011; Hjalmarson and Strandmark 2012; van
der Dam et al. 2013).
Workplace artifacts are diverse tools (e.g. reflective logs,
(flow-) charts, daily care reports, portfolios, protocols, and
technological tools) which make learning more shared, con-
textualized, personalized and patient-centered (O) (Wilcock
et al. 2002; Bunniss and Kelly 2008; O’Brien et al. 2008;
Siriwardena et al. 2008; Stenner and Courtenay 2008; Nilsen
2011). Artifacts such as protocols (C) can mandate conver-
sations between nurses, GPs and multiple professionals
about care (Wilcock et al. 2002; Orzano et al. 2008; Brown
et al. 2011; Stenner and Courtenay 2008). The influence of
technological tools on learning only occurs in a context
where learners have adequate skills (Stenner and Courtenay
2008; Arora et al. 2010; Hoare et al. 2013; Coleman et al.
2014) and recognize the added value (M) (Marshall 1998;
Wilcock et al. 2002; Sullivan et al. 2007). However, even
when these conditions are met, change does not occur
automatically (although it should be noted that the major-
ity of these studies studied GPs only) (Allan et al. 2005;
Sullivan et al. 2007; Orzano et al. 2008; Mann et al. 2011;
van der Dam et al. 2013).
Less tangible aspects of the workplace, such as a shared
aim or responsibility (C), also facilitate learning. For
example, a feeling of shared responsibility for patient care
(Bunniss and Kelly 2008) triggers professionals, whether
they are of the same discipline or differing disciplines, to
share their knowledge and expertise with others (M) (Jones
2003; Bunniss and Kelly 2008). Within the context of a safe
learning environment, with shared values and a belief in
patient-centered care, recognition of the value of sharing
knowledge (M) is an underlying mechanism which facili-
tates learning (Jones 2003; Bunniss and Kelly 2008).
Interprofessional learning in itself may also be a shared aim
(C) (Bunniss and Kelly 2008) which can enhance the whole
team’s care quality (Sullivan 2007) and can trigger continu-
ous team learning dynamics (O) (Leslie et al. 2003).
In organizations, both planned opportunities (e.g. struc-
tured reflection time) and unplanned learning opportunities
(C) lead to WPL (Campion-Smith and Head 2002; Wilcock
et al. 2002; Shershneva et al. 2006; Guirguis-Younger et al.
2009; Stenner and Courtenay 2008; Burgess and Sawchenko
2011; Morton 2012, van der Dam et al. 2013). However,
unplanned activities seem to be more motivational
(Marshall 1998; MacFarlane et al. 2006; Bunniss and Kelly
2008; Plumb and Jolemore 2008; Morton 2012; Hoare et al.
2013; Taber et al. 2008; Pype et al. 2014). For example,
seeking out on-the-spot opportunities for peer feedback
leads to greater responsiveness to the needs of the
moment and facilitates two-way learning (O) (Marshall
1998; Bunniss and Kelly 2008; Guirguis-Younger et al. 2009;
Morton 2012; van der Dam et al. 2013). Professionals value
and appreciate formal opportunities to learn from one
another, such as shared visits (Sullivan et al. 2007), visits to
each other’s workplace (Marshall 1998) or comparative
feedback (O’Brien et al. 2008), but do not prioritize these
opportunities over routine clinical activities.
Irrespective of professional discipline, standardizing and
regulating learning dynamics is not recommended (Bunniss
and Kelly 2008; Morton 2012; van der Dam et al. 2013).
However, unplanned learning appears to happen less fre-
quently in situations characterized by time constraints and
high workloads (C) Wilcock et al. 2002; (Bunniss and Kelly
2008; Liveng 2010). High workload affects WPL (O) directly
(by limiting the time available for time teaching–learning
interactions (Pype et al. 2014), and indirectly (by impacting
on professionals’ ability and willingness to learn (M)
(Wilcock et al. 2002; Liveng 2010; Hoare et al. 2013; van der
Dam et al. 2013)). Reflection on practice experience is time-
consuming and even when convinced of the need to learn
through reflection, engagement in reflection can be hin-
dered by time constraints (van der Dam et al. 2013) and
clinical responsibilities (Marshall 1998). Suggested solutions
are protected time for team reflection and taking a break
from daily practice in order to engage with educational
opportunities, such as interprofessional discussions or per-
sonal reflection (Wilcock et al. 2002; Liveng 2010; Hoare
2013).
In the workplace, primary healthcare professionals
encounter cases with a high level of complexity at a patient
level (such as cultural diversity (Morton 2012)), a contextual
level (practices for which resources are scarce (Guirguis-
Younger et al. 2009; Morton 2012)) and/or a professional
level (Guirguis-Younger et al. 2009; Morton 2012). All of
these complexities provide opportunities for learning.
Difficult case management occurs mostly in multidisciplin-
ary and interprofessional collaborations (C), for example,
case discussions in multidisciplinary teams (Stenner and
Courtenay 2008; Liveng 2010; Mann et al. 2011; van der
Dam et al. 2013), joint patient visits with different professio-
nals (Sullivan et al. 2007), joint interprofessional teleconsul-
tations (MacFarlane et al. 2006). However, intra-professional
case discussions, for example GP-specialist videoconferen-
cing, also provide opportunities for learning. Besides com-
plex cases, other opportunities for WPL are situations in
which patients’ care needs lead to consultation. The clinical
problems at stake trigger primary healthcare professionals
to seek answers as a team (M) (Bunniss and Kelly 2008),
through purposeful engagement with other professionals
who have the necessary knowledge and expertise
(Guirguis-Younger et al. 2009). This enables them to learn
from each other about the specific patient problems at
hand. Discussion of patient cases are seen as reciprocal
teaching-learning transactions (Shershneva et al. 2006;
Nilsen 2011; Carr et al. 2012). Learning that results from
interactions during (difficult) case management is moti-
vated by both professional development outcomes and
patient-related outcomes (O) (Rowlands et al. 2001; Orzano
et al. 2008; Arora et al. 2010; Beam et al. 2010; Mann et al.
2011; van der Dam et al. 2013; Pype et al. 2014). Important
driving mechanisms for learning are the desire to provide
high-quality patient care (M) (Sullivan et al. 2007; Stenner
and Courtenay 2008; Guirguis-Younger et al. 2009;
Mann et al. 2011; Nilsen 2011); seeking information on pro-
fessional decisions (M) (Rowlands et al. 2001); seeking
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guidance on professional development (M) (Beam et al.
2010); and an eagerness to learn (M) (MacFarlane et al.
2006; Bunniss and Kelly 2008; van der Dam et al. 2013) or
teach (M) (Arora et al. 2010; Pype et al. 2014). Nevertheless,
in a study on GPs and specialists, learning was negatively
affected (O) by facilitators’ reluctance to teach (M) in the
presence of patients (C) (MacFarlane et al. 2006) (Figure 4).
Social factors
The social environment, such as the composion of teams
and the nature of relationships at work, influences learning.
Strong relationships between healthcare professionals (C)
can facilitate learning, because practitioners know one
another well (Bunniss and Kelly 2008), feel equivalent
(Rowlands et al. 2001; Shershneva et al. 2006; Bunniss and
Kelly 2008, Stamp et al. 2008; Mann et al. 2011), trust each
other (Leslie et al. 2003; Sullivan et al. 2007; Stamp et al.
2008; Stenner and Courtenay 2008; Guirguis-Younger et al.
2009; Mann et al. 2011), develop relational awareness (in
teams) (Shershneva et al. 2006; Bunniss and Kelly 2008;
O’Brien et al. 2008; Stenner and Courtenay 2008), keep lines
of (constructive critical) communication open (Marshall
1998; Shershneva et al. 2006; Bunniss and Kelly 2008;
Stenner and Courtenay 2008; O’Brien et al. 2008; Mann
et al. 2011) and have a willingness to learn (Hoare et al.
2013). In interprofessional settings, good relationships con-
tribute to a safe environment which supports learning, par-
ticularly when collaborating on complex cases (Rowlands
et al. 2001; Jones 2003; Shershneva et al. 2006; Moore
2007; Bunniss and Kelly 2008; Stamp et al. 2008; Stenner
and Courtenay 2008; Liveng 2010; Burgess and Sawchenko
2011; Mann et al. 2011). Both past positive and past nega-
tive experiences of working together in teams (C) or in
dyads have an effect on learning during practice.
Underlying mechanisms are the intrinsic motivation, antici-
pation and comfort in knowledge-seeking (M) (Wilcock
et al. 2002; Allan et al. 2005; Shershneva et al. 2006;
Bunniss and Kelly 2008; Orzano et al. 2008; Mann et al.
2011; van der Dam et al. 2013) or the lack of self-direction
or considering certain learning approaches to be unsuitable
(M) (Allan et al. 2005; Bunniss and Kelly 2008; Collins and
McCray 2012; van der Dam et al. 2013). They result in
shared (and mostly informal) learning (O) (Wilcock et al.
2002; Allan et al. 2005; Shershneva et al. 2006; Bunniss and
Kelly 2008; Orzano et al. 2008; Mann et al. 2011; van der
Dam et al. 2013) or learning being hindered (O) (Allan et al.
2005; Shershneva et al. 2006; Bunniss and Kelly 2008; Mann
et al. 2011; van der Dam et al. 2013).
Hierarchy between professionals (C) also influences the
learning process (Marshall 1998; O’Brien et al. 2008; Mann
et al. 2011; Kousgaard and Thorsen 2012), for example, in
locations where expert palliative care nurses wish to facili-
tate general practitioners’ learning (Pype et al. 2015).
The learning process can be influenced negatively when a
physician emphasizes or reinforces a perceived hierarchy by
adopting a lecture-like style when providing information to
Figure 4. C-M-O for “When” – Organizational factors.
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advanced practice nurses, resulting in nurses’ decreased
motivation to learn (M) (O’Brien et al. 2008). However, a
study about a medical specialist, acting as facilitator for
learning in general practice, showed that facilitators could
help to overcome barriers to learning (O) associated with
hierarchy when the specialist is able to communicate with
GPs while “pragmatically relating expert knowledge to clin-
ical experience” (Marshall 1998; Kousgaard and Thorsen
2012). Furthermore, getting to know each other in an infor-
mal and different context (e.g. a team building weekend)
makes it possible to learn from each other afterwards with-
out perceived barriers of authority (O) (Bunniss and Kelly
2008) (Figure 5).
How does this learning occur?
Learning takes place via a number of channels, including
interactions with other professionals and through others’
facilitative behaviors (including discussions, explanations,
modeling and facilitating). These are each discussed in turn.
Interactions with other professionals
Learning often occurs without an explicit intention to learn.
Sometimes learning occurs but is not explicitly discussed
e.g. specialists who explain something to a generalist (C)
do not always want their teaching effort noticed
(Shershneva et al. 2006). Sometimes learning happens
unconsciously and implicitly between team members while
working together (C) (Bunniss and Kelly 2008). However,
even though professionals in primary healthcare engage in
implicit learning, not all learning is unintentional. The main
driving mechanism for implicit learning is the wish to pro-
vide high-quality patient care (M) (Bunniss and Kelly 2008;
Liveng 2010; Collins and McCray 2012; Kousgaard and
Thorsen 2012) by sharing and discussing tasks (Pype et al.
2014). Resulting outcomes are collective clinical learning
(O) (Bunniss and Kelly 2008) or identification of knowledge
gaps through comparing clinical practice and seeking peer
data to inform self assessment (O) (Mann et al. 2011).
A study of interprofessional learning in GP practices,
pharmacies and dental practices found that performing an
action (C) is very important for the learning outcome;
merely observing someone else doing it or getting an
explanation on how to do it seems less efficient (Bunniss
and Kelly 2008). However, studies carried out in interprofes-
sional settings (GPs and social workers respectively) showed
that observation and practice visits of colleagues (C) could
be a first step in the learning process (Collins and McCray
2012; Coleman et al. 2014). The intention and willingness
to pass on tacit knowledge (M) is a driving mechanism to
allow colleagues to learn by experience (Taber et al. 2008).
Resulting learning outcomes are situated at the level of
performing patient care tasks (O) (Bunniss and Kelly 2008),
professional development (O) (Taber et al. 2008) and prac-
tice organization (O) (Collins and McCray 2012).
Within the context of experiential learning, reflection on
practice (C) is an important part of the learning process.
This reflection can be spontaneous or triggered (Beam
et al. 2010; Mann et al. 2011; Pype et al. 2014), individual
or guided or collective (Guirguis-Younger et al. 2009; Nilsen
2011; Shaw et al. 2012; van der Dam et al. 2013) and can
be related to the task at hand (O’Brien et al. 2008) or to
one’s professional role and identity (van der Dam et al.
2013). Driving mechanisms for reflection are the motivation
(M) to continue doing it after experiencing the positive
effects (van der Dam et al. 2013), aiming for quality
improvement (M) (Shaw et al. 2012) or explicitly wanting to
learn (M) (e.g. primary healthcare professionals learning
from local community health workers in a transcultural con-
text) (Morton 2012) (Figure 6).
Others’ facilitative behavior
During daily practice activities, any professional can trigger
the learning of another professional. This reciprocal process
Figure 5. C-M-O for “When” – Social factors.
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is also seen in the influence learners have on their facilita-
tors, and vice versa. When learners ask questions in an
open and positive manner, request feedback and bring up-
to-date knowledge into practice (C) (Marshall 1998;
Shershneva et al. 2006; Walters et al. 2011; de Araujo et al.
2013), the facilitator learns to recognize opportunities to
facilitate others’ learning (O) (Halcomb et al. 2012; Pype
et al. 2014), which in turn triggers teaching and facilitative
behavior and challenges them to ensure that their know-
ledge base is up-to-date (O) (Halcomb et al. 2012). The
learner’s actions motivate the facilitator (M) to continue
teaching and facilitating in different ways (Hoare et al.
2013; Pype et al. 2014). Regardless of the triggering effect
of the learner’s learning behavior, some facilitators try to
share their knowledge and give advice without being
prompted, e.g. in a study with specialized palliative care
nurses giving advice to GPs (Pype et al. 2014, 2015).
Professionals who exhibit facilitative behavior can also
affect the learning behavior of others (Orzano et al. 2008;
Beam et al. 2010; van der Dam et al. 2013). Facilitators may
guide joint reflection but should do so cautiously and
implicitly (C) so as not to harm the interprofessional rela-
tionship as learning is secondary to maintaining good col-
laborative relationships (M) (Pype et al. 2014).
Reflective learning, implicit learning through participa-
tion in practice, modeling and reciprocal learning were all
identified in the included studies on primary healthcare
professionals. In interprofessional contexts, more studies
focused on learning through participation and reciprocal
learning, whereas in intraprofessional contexts more studies
were done about reflection and modeling through facilita-
tors. Studies examining the context in which GPs learn
mostly focused upon learning through participation, com-
pared with studies about the learning of primary healthcare
nurses, which focused more on reflection. In both disci-
plines, modeling through facilitators was seen (Figure 7).
What is being learned?
Outcomes of WPL differed across the 42 included studies,
with eight focused specifically on WPL at the team or
organization level (Wilcock et al. 2002; Sullivan et al. 2007;
Bunniss and Kelly 2008; Orzano et al. 2008; Brown et al.
2011; Burgess and Sawchenko 2011; Coleman et al. 2014;
Randstrom et al. 2014). As such, studies primarily reported
data pertaining to professionals’ individual learning out-
comes, with a minority focusing on what was considered
relevant for the team.
During collaboration and through interaction with each
other, professionals acquire and contextualize knowledge
(Rowlands et al. 2001; Wilcock et al. 2002; Sullivan et al.
2007; Bunniss and Kelly 2008; Orzano et al. 2008; Stamp
et al. 2008; Siriwardena et al. 2008; Guirguis-Younger et al.
2009; Beam et al. 2010). In addition, new attitudes (Beam
et al. 2010; Hjalmarson and Strandmark 2012), increased
self-awareness (Jones 2003; Bunniss and Kelly 2008,
Figure 6. C-M-O for “How” – Interactions with other professionals.
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Humphreys et al. van der Dam 2013) and new values and
roles may develop (Moore 2007). Professionals develop
skills (Moore 2007; Beam 2010; van der Dam 2013) and
behavior (Orzano et al. 2008; Hjalmarson and Strandmark
2012; van der Dam et al. 2013) that they did not previously
possess. Learning outcomes are a more realistic and rele-
vant view on medicine (Allan et al. 2005; Carr et al. 2012);
growth in clinical care competence (Leslie et al. 2003;
Bunniss and Kelly 2008); refined coping mechanisms
(Burgess and Sawchenko 2011); evolved interprofessional
relationships (Allan et al. 2005; Sullivan et al. 2007; Liveng
2010); an impact on the growing learning culture (Allan
2005); and insight and awareness of one’s own and others’
professional possibilities (Allan 2005; Liveng 2010).
Regular patient care and difficult case management (C)
result in diverse learning outcomes, centered on both
patient-related and professional development outcomes.
They relate to: acquisition of clinical knowledge
(Shershneva et al. 2006; Bunniss and Kelly 2008; Stenner
and Courtenay 2008; Arora et al. 2010), and a broader
understanding of the clinical problem (Rowlands et al.
2001; Stenner and Courtenay 2008; Nilsen 2011); context-
ualization of generic knowledge (Guirguis-Younger et al.
2009), acquisition of cultural knowledge and cultural profi-
ciency (Morton 2012) creativity in problem solving (Morton
2012; van der Dam et al. 2013); the development of strat-
egies to integrate knowledge into the work setting
(Guirguis-Younger et al. 2009); reciprocal learning of each
other’s skills (Sullivan et al. 2007); development of skills for
reflective practice (Mann et al. 2011; van der Dam et al.
2013); improved patient care (Mann et al. 2011); individual
professional growth (Beam et al. 2010; Liveng 2010);
enhanced patient-centeredness (Carr et al. 2012); changed
attitudes and beliefs towards diseases (Carr et al. 2012);
and clarification of professional roles.
Learning outcomes are evident not only with respect to
independent performance of patient care tasks (Bunniss
and Kelly 2008) but also at the level of nonpatient related
tasks, such as practice organization or chairing a meeting
(Collins and McCray 2012). Additional outcomes may
include transmission of tacit knowledge and professional
skills (e.g. professional flexibility and creativity in unclear
situations) (Taber et al. 2008) and increased insight into
one’s own and others’ personal values and norms (van der
Dam et al. 2013). Reflective practice can make it easier for
professionals to understand the moral dimensions of care,
which can benefit both individual practitioners and the
team (van der Dam et al. 2013).
Facilitating the learning of others also results in enjoy-
ment from being an expert (Bunniss and Kelly 2008); role
transition from expert to facilitator (van der Dam et al.
2013; Pype et al. 2015); acquisition of clinical or cultural-
specific knowledge (Bunniss and Kelly 2008; Stamp et al.
2008; Stenner and Courtenay 2008; Guirguis-Younger et al.
2009; Mann et al. 2011) which can also be a reciprocal
dynamic (Allan et al. 2005; Shershneva et al. 2006); and
improved self-confidence (Guirguis-Younger et al. 2009).
Other outcomes relevant for the team are professional
hierarchy being replaced by knowledge hierarchy (Stenner
and Courtenay 2008) and acquisition of team building
skills (Allan et al. 2005). Demonstrating facilitative behavior
may lead to group members’ passion for work or learning
(Burgess and Sawchenko 2011) or to the realization that
one’s own judgment on a case needs to be postponed in
order to view the problem from different perspectives
(van der Dam et al. 2013). This leads to the acquisition,
sharing and development of knowledge (Orzano et al.
2008), of ways to communicate guidelines’ content
(Humphreys et al. 2012), of a more exploratory attitude
(van der Dam et al. 2013) and/or of reflection as a skill
(Beam et al. 2010).
Discussion
This review aimed to better understand the process of WPL
through collaboration in primary healthcare and the condi-
tions influencing such WPL. In this discussion, we first dis-
cuss the results of the review. We then reflect on whether
our findings fit with theories of social (workplace) learning
mentioned in the introduction and compare them with
other theoretical frameworks. Finally, we then discuss the
strengths and limitations of the review itself and outline
gaps in the current evidence base, before concluding by
summarizing the key findings of this review.
Figure 7. C-M-O for “How”: Others’ facilitative behavior.
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Who learns during WPL through collaboration in
primary healthcare?
In our review, we were interested in WPL across a broad
range of primary healthcare professionals. Participants in
the included studies were mainly GPs and nurses, working
in intraprofessional or interprofessional settings; studies
investigating WPL of pharmacists or dentists were underre-
presented. Interestingly, we did not find large differences in
what would be considered to be successful learning
approaches or beneficial aspects of the learning environ-
ment for GPs and nurses. What we did find, however, is
that learners who are willing to learn, and who are aware
of the importance of finding solutions to practice problems
and relevance of the subject matter, are strongly motivated
to engage in learning. This finding is not surprising, given
the prevalence of motivation theories throughout the WPL
literature (Illeris 2011; Tynj€al€a 2013), for example self-deter-
mination theory (Kusurkar and Croiset 2015).
What is surprising, however, is that only three of the
included studies reported team-level analyzes. Needs and
wants, essential for experiential learning from daily practice,
are often viewed as something that belongs to an individ-
ual learner (J€arvel€a and Niemivirta 1999) but seems to be
equally relevant for understanding WPL at the group level
(Chisholm et al. 2009). Unfortunately, given the paucity of
team-level data, we were unable to draw conclusions about
the influence of motivation of teams; future research is
needed to address this gap and shed further light on the
process of WPL through collaboration.
In addition to needs and wants, we also identified the
importance of being aware of one another’s expertise
when it comes to WPL through collaboration. This phenom-
ena was mostly observed in papers focused on interprofes-
sional settings, and fits with Transactive Memory Theory,
which posits that ‘knowing who knows what’ is essential
for professional practice as it diminishes the need for every
professional to have all facts in their own memory (Yuan
et al. 2014). As such, communicating each other’s expertise
in an explicit way may enhance both patient care and
interprofessional WPL.
When does this learning take place?
Collectively, data from the included studies indicate that
learning takes place when conditions provide opportunities
for learning which aligns with the work by Illeris about
workplace learning (25). When resources (“artifacts”) are
available to professionals, they influence WPL. Artifacts
include technical resources (such as electronic patient
records or technical devices to facilitate video communica-
tion between professionals in different locations) and prac-
tical resources (such as lay-out of the work environment or
days-out). Artifacts act as boundary objects, “that allow
connection between different perspectives among com-
munities to achieve a common goal” (Impedovo and
Manuti 2016). Consideration of theories of the hybrid or
extended mind (S€alj€o 2010) and other sociomaterial learn-
ing theories (Fenwick 2014) may help us to better under-
stand the potential role of artifacts. Interestingly, however,
these theories were not referenced in the papers included
in our review, even though artifacts were studied
frequently.
When practices are very busy, professionals’ WPL is influ-
enced by this high workload. We identified 14 studies that
explicitly referred to workload; the remaining 28 studies did
not mention any influence of workload. However, the rela-
tionship between learning and workload is complex, not
least because workload is often seen a subjective rather
than objective entity (Haney et al. 2006). When workload is
low, with a small number of complex interesting patient
cases, WPL through collaboration does not occur. When
workload is too high, no room for constructive critical com-
munication remains, thus hindering WPL.
Interprofessional learning is of increasing importance
within the medical domain (Sargeant 2009; Hean et al.
2012). In our review, 32 studies focused on interprofes-
sional learning of primary healthcare professionals, often
referring to communities of practice as a relevant learning
theory. We expect that, in healthcare, the idea of novices
who become experts through participation is appealing
because learning through socialization is common. Not
mentioned in the included studies was Cultural Historic
Activity Theory (Engestrom et al. 2007), which might have
been a useful framework for understanding learning arising
from collaboration between professionals from different
professions and different organizations. In Cultural Historic
Activity Theory, the wish to reach a specific goal is essential
for learning to take place (Engestrom et al. 2007), which fits
with our finding that a shared aim is important, but realiz-
ing shared aims in an interprofessional setting does not
always emerge naturally (D'Amour et al. 2008). Shared
responsibility for patient care reflects the importance of
authentic learning environments (Andersson and Andersson
2005; Ashton 2010; Wenger et al. 2002).
Within primary healthcare, the team’s history and past
experiences was found to influence the quality of team
relationships and, as such, their WPL. The history of a team
is a concept that might explain successful learning thanks
to shared mental models that people have developed in
time while working together (Santos et al. 2015). This might
also help to clarify unsuccessful learning, particularly if con-
flicts have arisen during the team’s history that negatively
affect learning (van Woerkom and van Engen 2009).
Conversely, a sense of hierarchy can hinder WPL, as it can
impede learners’ willingness to ask questions or to seek
feedback. Existing (perceived) hierarchy can also form a
barrier to providing feedback or to critical questioning. In
the included studies, hierarchy was reported upon, yet at
the same time measures were proposed to overcome this
barrier, such as acknowledgement of others’ expertise and
awareness of others’ specific contexts. Although the litera-
ture describes communication approaches to overcome
communication difficulties in hierarchical situations
(Brindley and Reynolds 2011), the role of acknowledging
expertise has – to our knowledge – not been studied in
detail.
How does this learning occur?
Practitioners can learn by sharing activities or working in
collaboration, or by observing each other. The finding that
healthcare professionals learn through participation during
every-day working aligns with sociocultural learning theo-
ries, in which learning is posited to occur during regular
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interaction, for example in learning communities (Wenger
et al. 2002). An explicit reference to theory about learning
communities was found in several studies, while in other
studies learning theories were often mentioned much more
implicitly by, for example, primarily describing the value of
group discussion for learning (MacFarlane et al. 2006;
Sullivan et al. 2007; Liveng 2010; Mann et al. 2011; Nilsen
2011; Stenner and Courtenay 2008; van der Dam et al.
2013). In such discussions, it is important to be able to ask
questions and seek feedback, and value the importance of
being critical in a constructive and reflective manner (De
Groot 2012, de Groot et al. 2014). We also found that
planned formal learning seem to contribute to (opportuni-
ties for) informal learning. Studies emphasized the import-
ance of ‘finding a middle ground between formal and
informal learning; that is, not solely relying on informal
learning opportunities (Guirguis-Younger et al. 2009;
Stenner and Courtenay 2008).
Not all of our findings match a conceptualization of learn-
ing as an interactional process that occurs while participat-
ing in practice. The findings that professionals can learn
through observation of others is more in line with Bandura’s
social cognitive learning theory (Kenny et al. 2003), and with
the notion of transformative learning (Mezirow 1997). Social
cognitive theory (Bandura 2001) stresses the importance of
observation, imitation and modeling of other professionals
when it comes to learning new skills or behaviors.
Transformative learning in this context, emphasizes the role
of learning from a formal, structured mentoring arrange-
ment, and conceptualizes mentoring as a two-way learning
process (Kenny 2003). Collectively, social cognitive theory
and transformative learning put less emphasis on doing
things together and discussing with one another; instead,
observation of people who are perceived as role models and
explicit instruction are seen as more important.
Practitioners can also learn through reflection. In our
analytical framework, we drew from contemporary, social
conceptualisations of reflection when producing our state-
ment on reflection. The majority of theories of reflection
focus on individual learning, often as a result of formal
learning activities (Bleakley 2006). In recent years the idea
of reflection as an individualistic –and mainly mental- activ-
ity has been challenged. For example, critically reflective
work behavior is now considered to be interactive, and
something which is shown in the discourse between pro-
fessionals (de Groot et al. 2013, 2014). In the studies
included in our review, the value of reflective conversations
next to individual reflection was confirmed.
What is being learned?
Studies reported varied outcomes. Improvements in care
provision appeared to be both an important and primary
motivator for learning and an intended outcome of learn-
ing, thus fitting with recent data from trainee doctors.
Indeed, it seems that a major advantage of WPL is that
new knowledge is contextualized by adapting it to their
local context (Tan 2012). However, it is important to note
that as most studies were qualitative and not longitudinal,
evidence about improved care being an actual outcome
was missing. Furthermore, the majority of included studies
indicated that their interventions were successful, that
outcomes were reached, or that conditions were beneficial,
leading us to suspect evidence of publication bias (i.e. bias
occurring as a result of positive findings being more easily
publishable than negative findings (Banks et al. 2012)).
Reflections
In the previous section, we compared our findings with
existing learning theories. Most of our findings could be sit-
uated in theories on workplace learning of other (health-
care) professionals. The starting point for this review was
that professionals within primary healthcare have to
engage in life-long learning and that WPL through collabor-
ation might be an essential part of life-long learning. When
reflecting on our findings, we found it remarkable that
patient care played such a central role as a motivator for
learning, while at the same time learning through collabor-
ation was often not recognized as real learning. In sum, the
findings of our review fit with general WPL literature stat-
ing that working and learning are inseparable and funda-
mental. Patient care appears to be a primary motivator for
learning, but greater attention ought to be paid to the
potential learning opportunities arising from ICP in order to
optimize professionals’ WPL.
Implications for practice
The stakeholders with a primary interest in this research
are primary healthcare professionals, WPL researchers, man-
agers and educators in primary healthcare. The findings of
this review have the following implications for these
stakeholders.
Primary healthcare professionals
 Professionals are often unaware that they learn through
collaboration. As in undergraduate medical education
(Reid et al. 2015), learning during work in professional
life should be made explicit and framed as being
‘inherent in the practice of patient care’ (p.667). As such,
developing the competency to learn while caring may
diminish the need to organize formal training in situa-
tions with a high workload.
 Healthcare professionals do not exclusively identify
themselves either as learners or as facilitators. Any pro-
fessional can both learn and facilitate others’ learning.
Making this more explicit may help to improve WPL
through collaboration.
 Acknowledgement of others’ expertise and awareness of
others’ specific contexts, especially when hierarchy is
involved, reduces barriers to learning.
 Unplanned learning activities provide more opportuni-
ties for “just-in-time” learning and for nonhierarchical
collaboration than planned learning sessions. The former
are perceived as being more motivational.
Professionals who act as managers in primary
healthcare
 Policy makers and managers working in primary care
should ensure that protected time for learning is available.
This time is needed to reflect upon practice, to custom-
ize oneself with the new ways of interaction and to
develop new habits within clinical practice.
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 The layout of the workplace affects learning. Managers
need to organize the workplace layout to enhance com-
munication in the workplace. Facilitating casual
encounters between different professionals provides
opportunities to ask for feedback and to exchange
ideas. In addition, workplace layout could promote con-
versations around artifacts (such as electronic patient
records), when they are co-located and accessible to
multiple professionals simultaneously. Managers should
explicitly state that artifacts such as patient records are
not only useful for recording and accounting, but can
play a role in learning conversations as well.
Primary healthcare educators
 (Post)-graduate educators should help learners to
become aware that all kind of situations provide affor-
dances for learning (i.e. learners do not just learn
through lectures delivered outside of the workplace but
learn when asking questions, discussing and asking
feedback during the work to be done). Curricula should
emphasize the importance of informally asking ques-
tions and requesting feedback.
 Knowing and valuing the expertise of others is essential
for learning, yet this is more difficult in interprofessional
settings. Interprofessional modules, focusing on collab-
oration, should therefore be included in undergraduate
education.
WPL researchers
 The studies in our review refer to a limited subset of
learning theories. Relying on a wider range of social
learning theories as theoretical framework for future
studies would improve the knowledge base on WPL
through collaboration. Additionally, as most of the
selected studies had individuals as their unit of analysis,
we recommend that researchers focus on supplement-
ing current research with studies on organizational
learning in primary healthcare.
 Although barriers for workplace learning in general have
been described, surprisingly, findings of the intervention
studies in our review were most often positive.
Researchers should build on this observation and focus
on clarifying barriers to WPL
Strengths and limitations
This review has a number of strengths. For example, we
included only papers that provided a sufficiently detailed
description of WPL, so as to allow for greater theoretical
understanding of WPL in primary care. Furthermore, we
ensured that all papers were independently screened,
selected, assessed and coded by two researchers from dif-
ferent professional backgrounds, thus strengthening the
rigor of our review. Also, we used the RAMESES training
materials for realist synthesis (Wong et al. 2013) and the
RAMESES Publications Standards (Wong, Greenhalgh, et al.
2013) to provide practical guidance throughout the review
and the writing process. However, it is pertinent to also
consider the limitations of this review. First, we started
with a broad spectrum of statements. This approach
precluded us from presenting a fine-grained overview of
CMOs for each and every paper supporting each state-
ment separately. Although this may be seen as a limita-
tion, we believe that our review provides an excellent
starting point for studies designed to explore some of the
complex (causal) chains of change contained within our
statements. Second, we did not refine the focus of our
review mid-way as is common in realist synthesis, because
we did not think it appropriate to exclude aspects of our
analytical framework at this stage. Instead, we chose to
broadly explore each statement, as we felt that a broad
overview of all the different learning processes that occur
within primary care would provide the most value as pre-
sent. Third, updating our search during the review was
not considered feasible. This limitation is unlikely to have
substantively impacted on the findings of this review but
should be borne in mind, particularly given that a number
of studies pertaining to interprofessional learning have
been published since our search was conducted. Fourth,
as is customary in a realist review (Pawson et al. 2005),
we focused on the rigor and relevance and did not assess
the quality of each and every paper included in our
review. Furthermore, most studies were qualitative papers,
which makes our conclusions less generalizable. However,
we included papers that describe WPL in sufficient detail,
and, during our process of including and excluding
papers, it became clear that papers using quantitative
research methodologies were less likely to describe the
learning process in any detail (i.e. one of the inclusion
criteria).
Conclusions
The results of this review indicate that interprofessional
WPL through collaboration in primary healthcare is multifa-
ceted. When situated within the context of existing social
learning theories, our findings indicate that WPL does
indeed take place when primary care professionals work
together, within the same profession or with professionals
from other disciplines and that the mechanisms involved
do not differ in major ways from those known from studies
about other professionals, both inside and outside health-
care. As such, WPL should be considered to be an essential
part of the continuing professional development con-
tinuum during lifelong practice. The findings of this review
have a number of implications for practice. Future research
should focus on clarifying and exploring the processes
identified in this review further so as to optimize WPL and,
ultimately, patient care.
Notes
1. Although the phases of abstract selection and analysis are
presented as sequential, they happened overlapping and
iterative, as is characteristic for realist reviews (Pawson et al.
2005).
2. In each figure, C-M-O configurations are illustrated using arrows,
with references to the relevant included papers in the review.
Where no configurations could be made, references pertain to
individual C-M-O elements.
3. Throughout this review, we use the term ‘facilitator’ to refer to
anyone who facilitates another’s learning. As such, the facilitator
may be a teacher, as well a professional functioning as a role
model.
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Glossary
Workplace learning (WPL) is “learning taking place at work,
through work and for work” (Tynj€al€a 2013), which for medical
professionals occurs during clinical practice. This review focuses
on WPL occurring as a result of collaboration with healthcare
professionals from the same or from different disciplines, at the
same location or across organizational boundaries.
Collaboration happens when multiple health workers from dif-
ferent professional backgrounds work together with patients,
families, caregivers and communities to deliver the highest
quality of care. It allows health workers to involve any individ-
ual whose skills can help to achieve health goals (Gilbert et al.
2010). WPL may arise as a result of collaboration between pro-
fessionals with the same educational background (intraprofes-
sional), but as a consequence of the rise in interprofessional
collaborative practice, increasingly arises from the interaction
between professionals from several disciplines working
together to care for the same patient (interprofessional)
(Hammick et al. 2007; Parboosingh 2002). In this review, we
focus on understanding WPL arising as a result of both inter-
professional and intraprofessional collaboration.
Primary healthcare is a discipline that has not been defined
uniformly in diverse healthcare systems around the world. In
Europe, the term is used to refer to community-based settings
rather than hospital settings. General practitioners (family physi-
cians), pharmacists, nurse practitioners and physiotherapists are
just some members of this discipline (Schellevis and
Groenewegen 2015). In the United States, the term ‘primary
healthcare’ is used to refer to office-based practices (either fam-
ily medicine, internal medicine or pediatrics) where the focus is
on primary care delivery. In this review, in order to be relevant
to practice worldwide, we adopted an inclusive view on pri-
mary healthcare and included papers describing primary
healthcare as defined in the country where the research was
undertaken.
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